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ENEE 661:  System Architecture and Design
Course Syllabus

Instructor: Richard Taylor

Course Description:  
The course content includes both theoretical and practical considerations for the development of a system architecture and hardware and software system design within the overall systems engineering process. Major topics include development of an operational concept, functional decomposition, top-down vs. bottom up techniques, requirements allocation and partitioning, interface definition, inclusion of integrity, reliability, and maintainability within the design concept, validation and verification. The use of technical performance budgeting, quality function deployment techniques, and statistical and linear models in the design process, will be discussed. Detailed examples of these techniques will be used to illustrate the various techniques. Prerequisite:  B.S. degree in EE or related field and familiarity with basic statistics and calculus. 
Course Outline:

Unit 1: Overview & Basic Knowledge 
Overview of the engineering of systems, analogies to software systems engineering,

Introduction to the concept of architectures, requirements, system life cycle, design and

integration process.

Unit 2: Overview of Systems Engineering Design Process 

Concepts of design, integration and qualification. Key SE ideas including operational

concept; external systems diagram; hierarchical views of objectives, requirements, functions;

defining system interfaces; the verification, validation and acceptance processes.

Unit 3: Summary of Process Modeling 
Models and modeling, semantics and elements of process modeling, systems engineering

using modeling abstractions; use of engineering budgets. First project assignment related to

requirements management in a modeling abstraction.

Unit 4: Graphical Modeling Techniques 
Entity-relationship diagrams, digraphs, data flow diagrams, N-squared charts, function flow

block diagrams, behavior diagrams, finite-state machines and state-transitions, state charts,

control flow diagrams, object oriented modeling.
Unit 5: Defining the Design Problem 
Originating requirements, operational concepts, and the ORD, characteristics of sound

requirements, requirements categories, top-down vs. bottom up requirements development,

trade-offs, technology requirements, prototyping and usability testing, qualification

requirements.

Unit 7: Decision Analysis for Design Tradeoffs 
Elements of the generic decision problem, axioms of decision analysis, multi-attribute value

analysis, uncertainty in decision making, risk preference and expected utility, QFD

techniques, statistical approaches to technical budgeting. Second project assignment related

to requirements development, allocation, partitioning and application of tools.

Unit 8: Development of a Functional Architecture 
Terminology for functional architectures, defining the functions of a system, functional

decompositions by life cycle phase, feedback and control in functional design, development

of the functional decomposition, tracing requirements to elements of the functional

architecture.

Unit 9: Development of a Physical Architecture 

Generic vs. instantiated physical architectures; creativity techniques including the

morphological box and option creation techniques; graphic representations of the physical

architecture; issues in physical architecture development, including redundancy/fault

tolerance issues.

Unit 10: Development of an Operational Architecture 
Allocation of functions to operational components, tracing and deriving requirements of all

types at various stages in the development process, defining and analyzing the functional

activation and control structure, performance and risk analysis, operational architecture

documentation, the necessary perils of regulatory approval.

Unit 11: Interface Design 
Interface architecture alternatives including message passing, shared memory and networks,

use of interface standards in developing a design, OSI interconnection architecture as a

prototype, CORBA-based architectures, the interface design process.

Unit 12: Integration and Qualification 
Distinctions between acceptance, validation and verification testing, overview of integration,

discussion of alternative integration processes, qualification planning during design,

qualification methods, acceptance testing.

Texts and Resources
Required 
Dennis M. Buede, The Engineering Design of System, New York: John Wiley & Sons,

Inc., 2000
Recommended 
Mark. W. Maier and Eberhardt Rechtin, The Art of Systems Architecting, Boca Raton: CRC Press, Inc, 2002
Reference 
Feynman, Richard P., “What do you care what other people think?” New York: W.

Norton & Company. 1988
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